The focus of this article is on the role of academic developers in supporting and influencing undergraduate research and inquiry, a high-impact activity. We examine the levels at which academic developers can influence undergraduate research and inquiry practices by distinguishing between staff and student practices; disciplinary and departmental practices and policies; institutional practices and policies; and national and international practices and policies. Drawing on our experiences over the last 20 years, we discuss the widening of academic development practice and consider who are the academic developers when it comes to embedding undergraduate research and inquiry in mainstream higher education.
Introduction
In this article, we reflect on our experiences over the last two decades to draw out the varied and changing roles that academic developers have played in endeavouring to embed undergraduate research and inquiry within the 'mainstream' , that is, as a core feature of the undergraduate curriculum. In this period, undergraduate research has grown from its US origins, mainly in the laboratory sciences for selected students, to an international movement across a wide range of disciplines and institutions, and reaching out to a wide range of students (Healey & Jenkins, 2009; Shanahan, Ackley-Holbrook, Hall, Stewart, & Walkington, 2015) . Our perspective is that of two geographers who both moved into KEYWORDS academic developers; academic development; undergraduate research and inquiry academic development in the latter part of our careers and have had the privilege of visiting many institutions in different parts of the world to examine how they support undergraduate research and inquiry.
In the conclusion, we argue that many of the initiatives to embed undergraduate research and inquiry in the curriculum raise questions for what we now, and in the future, may conceive of as 'academic development' and the role of 'academic developers' . Kuh (2008) identified ten high-impact activities to increase student engagement and success, to which he later added an eleventh (Kuh, 2017) . Five of these may involve engaging students in a variety of ways in research and inquiry (first-year seminars; collaborative assignments; undergraduate research; service learning; capstone courses). The challenge is to make these high-impact practices potentially available for all students, not only those in small institutions where small classes predominate, or at a small scale in large institutions (Jenkins, Healey, & Zetter, 2007; Kuh & O'Donnell, 2013) .
High-impact undergraduate research and inquiry
Broadly speaking, there are two main approaches to engaging undergraduate students in research and inquiry (Healey & Jenkins, 2009; Zimbardi & Myatt, 2014) . First, there is the elite model, in which selected students are invited to participate in staff-conducted or staff-mentored research, often outside the curriculum. The second approach is the mainstreaming model, in which opportunities to engage students in research and inquiry are embedded in the curriculum. They are complementary approaches and many institutions have developed strategies for the implementation of both models. Here we focus on the second approach.
Clearly the opportunities and constraints to mainstream undergraduate research and inquiry vary between research-intensive institutions, less research-intensive institutions, and college-based higher education providers, and between small and large institutions. However, our experience of collecting several hundred case studies of ways of engaging students in research and inquiry is that there is greater variation in practice within institutions and institutional types than there is between them. With appropriate adaption, most practices are transferable across a wide range of institutions (Healey & Jenkins, 2009; Healey, Jenkins, & Lea, 2014) . However, we recognise that examples from similar types of institution are, at least initially, perceived as more accessible to readers and workshop participants than ones from different types of institution.
Building on the work of Griffiths (2004), we make a distinction between four overlapping ways in which students may engage with research: research-led, where students learn about current disciplinary research; research-oriented, where they develop research skills; researchbased, where the focus is on undertaking research; and research-tutored, where they engage in discussions on current research (Healey, 2005; Healey & Jenkins, 2009 ). This framework has been widely adopted to support individual academics, course teams, and institutions to plan ways in which they can strengthen how students learn through and about research. The key decision is identifying the appropriate balance between the four approaches. This will vary by discipline, student background, course level, and type of institution.
The 'elephant in the room' in most discussions about engaging students in research and inquiry is what is meant by these terms. Our experience is that participants in workshops often begin with talk at cross-purposes and mean different things by these terms. According to the Council on Undergraduate Research (CUR) undergraduate research is 'an inquiry or investigation conducted by an undergraduate student that makes an original intellectual or creative contribution to the discipline' (n.d.; emphasis added). Levy (2011) makes a useful distinction between students participating in building knowledge, where the findings are new to society, and students exploring and acquiring existing knowledge, where the findings and the experience of learning through and about research are new to the students. If the first meaning is adopted, then undergraduate research and inquiry may be seen as only appropriate for selected students and mainly seniors, though our experience is that, given suitable support and encouragement many more students -and at an earlier stage in their courses -can be engaged in discovery activities than many staff initially think is possible. If the second, broader meaning is accepted, then it is possible for all students to be engaged in learning through research and inquiry. Discussion of such issues at course team and institutional levels is a way of trying to create a broad consensus of understandings of teaching and research relations, and of shaping effective curricula interventions. Such discussions may result in an institution developing its own understanding of what is meant by 'linking teaching and research' and 'undergraduate research' , and with this consensus moving towards embedding practices across the institution. Brew and Mantai (2017) found that such conversations are critical to developing undergraduate research engagement.
Academic developers and academic development
In a previous issue of the International Journal for Academic Development, Brew and Jewell (2012) identified nine ways in which academic developers may support undergraduate research and inquiry (Table 1) .
This schema begins to point to the ways that over the past twenty or so years academic development has widened from an almost exclusive focus on teaching and assessment guidance (particularly for new staff), to seeking to shape overall academic practices and policies from the level of the individual to institutional and even national levels (Gibbs, 2013) . Undergraduate research has the potential to challenge the firewalls between teaching and research and the frequent structural separations between departmental, institutional, and national teaching and research committees and policies. While this provides rich opportunities for academic developers to enhance and influence practice and policy, it also highlights that they need to decide and act on where they can make the most significant impact.
Here we use the level at which academic developers may support and influence the mainstreaming of undergraduate research and inquiry to distinguish between staff and student Table 1 . the role of academic developers in supporting undergraduate research and inquiry.
Source: Based on Brew and Jewell (2012, pp. 53-56 ).
1. raise awareness and participate in the development of policy 2. Influence the funding policies which currently exclude and undervalue undergraduate research and inquiry 3. open up opportunities for discussion and debates to bring about institutional change 4. raise issues of student learning in extra-curricular undergraduate research experience programmes 5. provide guidance on challenges that arise when students are taken off-site to carry out research in the community, in the field or at research laboratories 6. carry out surveys or audits of existing practice 7. Initiating conversations about how research experience and skills are taught across the curriculum 8. Support academics with interpersonal challenges involved with undergraduates 9. Support students to navigate their way through the messiness and complexity of academic life practices, disciplinary and departmental practices and policies, institutional practices and policies, and national and international practices and policies ( Figure 1 ). Whereas there are numerous individual courses, modules, and units that are research-based, and many whole programmes where course teams have thought through what progression in research-based education means, there are only a few examples that we know of where research-based education has been strategically embedded across most, or all, of the institution.
Academic developers and staff and student practices
From our experience of running numerous workshops for staff in many different countries on mainstreaming undergraduate research and inquiry, the two things participants appreciate most are, first, the selected mini-case studies we present on how other staff do this in different disciplines, programmes, institutions, and countries (see http://www.mickhealey. co.uk/resources); and, secondly, discussing with their colleagues how the ideas presented may be adapted to their context. Both activities help to build confidence to choose from the wide range of practical ways of engaging students in research and inquiry, and to develop the skills needed to implement them. Other workshop activities that participants find helpful include working through various models and schemas for engaging students as researchers, such as the research skills development framework (Willison & O'Regan, 2007) , the dimensions of undergraduate research model (Beckham & Hensel, 2009; Walkington, 2016) , the framework for promoting dissemination of undergraduate research and inquiry (SpronkenSmith et al., 2013) , the framework for curricular and pedagogical decision-making (Brew, 2013) , the levels of student participation in research model (Walkington, 2015) , as well as our curriculum design and research-teaching nexus model (Healey, 2005 ; Healey & Jenkins, 2009). A set of strategies which academic developers may promote to support staff who teach through student research and inquiry are shown in Table 2 .
A key role for academic developers supporting staff is to assist them in their roles as mentors, supervisors, facilitators, and co-researchers (Shanahan et al., 2015) . These roles are discussed in depth in other articles in this issue. An important argument here is that:
As the significant benefits of mentored scholarly experiences continue to be uncovered, the years ahead promise continued growth and innovation in what has traditionally been known as 'undergraduate research' . This research suggests that the next decade may bring further democratization of UR. (Shanahan, Walkington, Ackley, Hall, & Stewart, 2017, p. 4, emphasis added) Academic developers traditionally are staff-facing and have little directly to do with undergraduate students, apart from their roles on various teaching and learning committees. However, with the growth of interest in 'students as partners' , a growing role for academic developers is facilitating students and staff to work together (Cook-Sather, Bovill, & Felten, 2014; Healey, Bovill, & Jenkins, 2015) . This is linked to the concept of 'student as producer' (Neary, 2014) . Engaging students in subject-based research and inquiry is one of four overlapping areas that students may engage as partners in learning and teaching in higher education (Healey, Flint, & Harrington, 2014) .
Here it is critical to convince students and staff that engaging students in research and inquiry is not just for high-flying students who may be considering a research career. As Brew succinctly states:
For the students who are the professionals of the future, developing the ability to investigate problems, make judgments on the basis of sound evidence, take decisions on a rational basis, and understand what they are doing and why is vital. Research and inquiry is not just for those who choose to pursue an academic career. It is central to professional life in the twenty-first century. (Brew, 2007, p. 7) Brew, Mantai, and Miles (in submission) draw attention to the ways in which academic developers can work with students to raise their interest in and awareness of undergraduate research opportunities, for example through social media. They also suggest how developers can encourage students to take initiatives, such as organising undergraduate conferences.
Academic developers, disciplinary and departmental practices and policies
Coate et al., in a study of departmental organisation in the UK, showed that departmental managers found that: 'it is more convenient for teaching and research activities to be treated as separate activities. On an academic level, however, managers would rather perceive the Table 2 . Strategies to support individual staff who teach through student research and inquiry.
Source: Jenkins and Healey (2015, p. 31 ).
1. develop courses that engage students in research and inquiry from the beginning of their first year 2. ensure that progression in research and inquiry is built into programmes 3. celebrate and share what is already in place 4. create opportunities for faculty and students to experiment 5. review and enhance what is in place 6. ensure that initial training in teaching and subsequent continuing professional development emphasize student research and inquiry 7. reshape academic timetables 8. create alternative learning spaces two to be synergistic ' (2001, p. 162) . Much of the early development of undergraduate research, at least in the United States, was in the STEM disciplines. Over the past two decades there has been much scholarly discussion of the effective forms of student research and inquiry across a variety of disciplines (Jenkins et al., 2007; Healey & Jenkins, 2009; Shanahan et al., 2015) . It is our experience that when inviting staff to consider how to integrate student research into their courses it is generally more effective to start by discussing the forms of research in their disciplines, and then move to exploring how the forms of undergraduate research and disciplinary case studies from other disciplines can be adapted to teaching in the staff members' discipline and departmental context (Healey & Jenkins, 2003) .
Such discipline-based interventions also raise issues of departmental policies, for it is generally in departments that staff roles are defined and where courses are organized. Roxå and Mårtensson (2015) emphasise the importance of academic developers understanding such micro-cultures. Our experience is that academic developers often have the greatest impact by working alongside disciplinary course teams and departmental managers to create effective teaching-research linkages. Moreover, academic developers can use their cross-institutional knowledge to broker inter-and multidisciplinary research partnerships and projects.
While early research, such as work by Coate et al. (2001) , revealed how often departmental policies treated teaching and research as separate activities, over the past twenty years, guided by research on department policies (for instance, Durning & Jenkins, 2005) , there has been a growing understanding of how to shape effective teaching-research links to benefit both students and staff. Table 3 presents one such schema to guide academic developers wishing to influence course teams and departmental managers.
Three other resources which academic developers may find useful are provided, firstly, by Fung (2017, pp. 146-147) , as a list of 20 questions for implementing a connected curriculum centred on research-based education; secondly, by CUR (Hensel, 2012) , as a discussion of the characteristics of excellence in undergraduate research; and thirdly, by Shanahan et al. (2015) , as 10 salient practices of undergraduate research mentors.
Academic developers and institutional practices and policies
Many institutions claim in their mission statements, strategies, and websites that their curriculum is research-based. Twenty years ago, there was a major gap between the rhetoric and the reality, as is illustrated in this extract from a quality review of a UK research intensive university. Internationally it has long been a widespread assumption that undergraduate students benefit from the research culture of universities. However, it is now clear that many of the assumed benefits were at best achieved through tacit practice and were not supported through embedded institutional policies. Certainly, as we started to work with institutions to try to shape the practice of individual academics and course teams, developing effective teaching-research links was hindered by institutional policies for teaching and research which failed to address them. While often the institutional research policies and teaching policies proclaimed teaching and research links, the effective strategies ignored them, particularly in their promotion policies, often in effect creating 'firewalls' between teaching and research and devaluing the role of teaching. However, over the past twenty years a growing understanding of these issues has begun to shape effective institutional policy interventions. These have largely been through institutional teaching policies, but there are now a range of institutions that have developed innovative and effective 'comprehensive' strategies that promote undergraduate research and inquiry (Table 4) . Nevertheless, though growing, the total number of institutions which have developed effective strategic approaches to mainstreaming research-based curricula, which have been embedded across most, or all, of the institution, is still small.
From examining these and other examples of institutional embedding practices and policies we created a typology of institutional approaches to mainstreaming research and inquiry (Healey & Jenkins, 2009, pp. 80, 81) . From this wider framework we identify here those activities academic developers may find relevant to their institutional context (Table 5) .
In presenting this typology we recognize that the combination of appropriate strategies will vary between institutions and national systems. The central message here is for academic developers to be aware of the range of possible strategies and then decide which to prioritise, given their local context. As Brew and Cahir (2014) argue, based on their study of two Australian universities, academic developers seeking to embed undergraduate research need to recognize this is a long-term process and that institutional and national priorities will change. Hence it may be necessary to reshape the form of undergraduate research promoted to reflect such changing priorities.
Academic developers and national and international practices and policies
The only kind of impact excluded from the forthcoming REF is the impact on student learning in the department and institution where the research takes place. (Brown, 2010) In many national systems funding for teaching and research is separated. Indeed, in Canada and the US the former is largely a Provincial/State responsibility and the latter a Federal one. Furthermore, internationally research funding has increasingly been concentrated in research-intensive universities. This poses severe barriers to effective teaching-research links in institutional policies. Yet while there are strong reasons for research funding to be concentrated, national strategies can positively impact students' learning through conducting research (Table 6 ). For example, in the 1990s the National Science Foundation (NSF) reviewed all its grant procedures to ensure undergraduate and postgraduate students were included in funded research projects. They later developed a range of initiatives to develop undergraduate research throughout US higher education (National Science Foundation [NSF], 2006) . National research policies can also lead to the exclusion of undergraduate students from the research cultures of the universities. For example, in 2006-2007 the UK research assessment exercise was modified to give greater emphasis to research dissemination. The Research and Teaching Forum brought together academic developers, institutional leaders, Table 5 . Strategies for academic developers to mainstream undergraduate research and inquiry within institutions.
Source: Based on Healey and Jenkins (2009, pp. 80, 81) .
A. Develop supportive institutional strategies and policies
• ensure that undergraduate research and inquiry are clearly recognized in these strategies. this applies particularly to institutional teaching and research strategies, but other policies, such as decisions supporting student employability and community engagement, may also offer possibilities for intervention
B. Encourage and support student awareness and experience of undergraduate research and inquiry
• ensure that early career and continuing professional development courses explicitly include strategies to support undergraduate research and inquiry.
• Work with student organisations to help them to be partners in promoting undergraduate research and inquiry.
C. Ensure institutional practices support undergraduate research and inquiry
• Intervene to ensure quality assurance, quality enhancement, and institutional assessment processes and policies support students as researchers • align student support from library, information and communication technology services, and laboratories with needs of students undertaking undergraduate research and inquiry
D. Encourage academic staff awareness and support and reward engagement with undergraduate research and inquiry
• provide support to academic staff with regard to professional development so that they are encouraged to become engaged in undergraduate research and inquiry • Intervene in institutional policies to provide incentives and rewards for academic staff to support undergraduate research and inquiry, particularly through workload planning, institutional, and departmental promotion policies and decisions and international research and policy makers to enhance understanding and practice of effective teaching-research links (D' Andrea, 2016) . The Forum welcomed the emphasis on dissemination and proposed that 'the impact on student learning should be a major criterion in future assessments ' (Research & Teaching Forum, 2006; Jenkins & Healey, 2016) . Unfortunately, the proposal was rejected. However, the work of the Forum resulted in a meeting with the UK Minister for Education. This led to the Higher Education Funding Council for England (HEFCE) allocating £40 million to institutions to develop research-informed teaching environments with funds allocated inversely proportional to an institution's research funding (Jenkins & Healey, 2016) . Sometimes lobbying by academic developers and others is unsuccessful, while on other occasions it can be influential. Persistence can bring rewards, as can the evidence of national systems revising their research funding following the lead of the NSF to support teaching-research links. Proposed revisions to the UK research excellence framework for 2021 include:
The guidance on submitting impacts on teaching will be widened to include impacts within, as well as beyond, the submitting institution. We will also work with the panels to develop appropriate guidance on demonstrating evidence against the criteria for this type of impact. (HEFCE, 2017, p. 7) This offers opportunities for academic developers in the UK to develop further effective teaching-research links and impacts.
Conclusion
The most important obligation now confronting the nation's colleges and universities is to break out of the tired old teaching versus research debate and define, in more creative ways, what it means to be a scholar. (Boyer, 1990, p. xii) In the early 2000s we participated in conferences in the USA which focused on how Ernest Boyer's (1990) Scholarship Reconsidered had impacted US higher education. A central theme was the number of institutions that had created or expanded undergraduate research programmes. We then investigated a range of such programmes and met with leaders of the NSF and CUR. We took away the strong conviction that such initiatives provided intellectual and practical ways to enhance undergraduate education and more effectively link the research and teaching roles of the university.
Over the last couple of decades, the work of Boyer and other scholars and researchers has transformed international understandings of teaching-research relations and the potential of undergraduate research and inquiry to enhance undergraduate education. Undergraduate research, once almost solely associated with US higher education, is now recognised as 'an international movement' (Jenkins & Healey, 2010, p. 41) as reflected in Table 6 . national strategies for developing undergraduate research and inquiry.
Source: Based on Healey and Jenkins (2009, p. 106 ).
1. fund high quality learning resources to support student research and inquiry 2. ensure quality assurance and enhancement systems support undergraduate research and inquiry 3. ensure research funding supports research dissemination and undergraduate research 4. target research opportunities to students in particular disciplines 5. target research opportunities to students from under-represented groups 6. encourage disciplinary and professional associations to support undergraduate research and inquiry 7. recognise and value student organisations playing a leading role the series of international articles published in the CUR Quarterly (http://www.cur.org/ documents/?CategoryId=7).
Academic developers have been centrally involved in this scholarly and policy work, but such developments have in effect transformed the role of academic developers and present both opportunities and challenges for their future roles and activities. As Brew argues, 'there is a need for academic developers to reassess their relationship to research, and … research has to come centre stage in the practice of staff, educational and/or academic development ' (2002, p. 112 ). The old model of educational development that largely focused on enhancing teaching practice -valuable as that role is -now should be seen as but part of the complex ways that universities need to enhance academic practice. It also raises questions as to what we now mean by academic development, and who academic developers are.
Baume and Popovic suggest that the overall purpose for academic development is 'to lead and support the improvement of student learning' (2016, p. 1). The developments reviewed in this article show how mainstreaming undergraduate research and inquiry can enhance undergraduate education. Academic developers have played key roles in initiating and supporting these efforts, but so have some disciplinary course leaders, national/ international disciplinary organisations, and institutional and national leaders. While they might not have a formal title as 'academic developers' , they are in effect key agents in leading and supporting the improvement of student learning. If this argument is accepted, then it raises questions of what we now, and in the future, conceive of as academic development and the role of academic developers.
As Nancy Turner reflected on an earlier draft of this paper:
Given the multifaceted aspects of this work at varying levels of higher education, it begs the question, 'who is an academic developer?' … The power of academic development work is capitalized when it is pervasive, rather than isolated in nature; when it happens across the higher education sector in varying ways; and when students, course leaders, teachers, vice chancellors, presidents and funding bodies work to influence at all levels alongside those in formal academic roles. We agree. The next twenty years of academic developers embedding research and inquiry in mainstream higher education will require us to widen what and who are seen as 'academic developers' and the ways 'we' work across our institutions to impact student learning and academic careers positively.
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